SUMMARY Lectin peroxidase histochemical analysis was carried out on pancreatic tissue from patients with pancreatic carcinoma and chronic pancreatitis and from subjects with normal pancreas to find a tumour specific pattern of lectin binding that would aid histological and cytological diagnosis. There were striking differences between the lectin binding characteristics of the different cell types in the normal pancreas. Acinar cells were uniformly positive for binding with wheat germ agglutinin and soy bean agglutinin while islet cells were usually negative for these lectins. Ulex europaeus I lectin however, was found not to be specific for endothelium, showing positivity also for acinar and ductal tissue. Griffonia simplicifolia II lectin was found to be highly specific for ductal epithelium, and because of this was tested in a hamster pancreatic cancer model where it was not specific for ductal epithelium, reflecting differing carbohydrate expression in the hamster pancreas. Pancreatic carcinomas and chronic pancreatitis bound all five lectins without any qualitative distinction from each other or from normal pancreatic tissue, but there was increased intensity of peanut agglutinin binding to secreted mucins in pancreatic carcinoma, which may be of potential use in radiolabelled lectin scanning.
Many tumours of epithelial origin secrete abnormal glycoproteins which may be useful as tumour markers for diagnosis or screening. Although these are commonly detected using monoclonal antibodies these oncodevelopmental antigens differ from normally expressed glycoproteins mainly in their carbohydrate side chain structure rather than in their protein core. ' Lectins are plant or animal proteins or glycoproteins with specificity for individual sugars or groups ofsugars, which makes them powerful tools for detecting changes in the carbohydrate structure In previous studies we have found,'" like Kuhlmann,'5 that lectin peroxidase histochemistry can be successfully performed on formalin fixed tissue, and this allowed us to perform a larger study on pancreatic tissue to clarify the lectin binding characteristics of the normal and diseased pancreas.
Material and methods
Samples of pancreatic tissue were obtained at laparotomy from patients with pancreatic carcinoma (n = 13, six needle and seven wedge biopsies), chronic pancreatitis (n = 13, four needle and nine wedge biopsies) and normal pancreas (n = 14, eight needle and six wedge biopsies). Tissue was fixed in 10% formaldehyde. Pancreatic biopsy specimens from three normal and three chronic pancreatitic pancreases, as well as from three normal and three carcinomatous hamster pancreases were snap frozen in liquid nitrogen and stored at -70°C until sectioned. Carcinoma had been induced in the hamsters using Nnitroso-bis-(2-oxopropyl)amine (BOP) by the method of Pour et al. ' of chronic pancreatitis also showed GSII binding to ductal cells and some areas of intraductal mucus. This varied from patchy to intense diffuse staining, but there was no distinction between GSII binding to neoplastic and non-neoplastic epithelium. Peanut agglutinin (PNA) showed a disappointing lack of specificity for carcinoma. Eleven of 13 cases of pancreatic carcinoma, 11 of 13 ofchronic pancreatitis, and nine of 14 ofnormal pancreas showed some degree of PNA positivity, which, in most cases, was general- Nearly all the cases in each group showed diffuse UEA-I binding to acinar cells, ductal cells, and intraductal mucus. UEA-I was bound to the cell surface and cytoplasm in normal and chronically inflamed pancreas, as well as in pancreatic cancer.
Soy bean agglutinin (SBA) and wheat germ agglutinin (WGA) showed no differential binding between neoplastic and non-neoplastic pancreatic tissue. All sections were strongly stained with binding of SBA and WGA to the cell surface, the cytoplasm of acinar and ductal cells, and the intraductal mucus. Islet cells were only occasionally stained by these two lectins (nine of40 by WGA and three of40 by SBA), as well as by UEA-I (five of 40), but were consistently negative for PNA (0 of 40).
All the lectins studied bound to connective tissue. Vascular endothelium was shown to bind PNA, SBA, and WGA in addition to UEA-I.
SYRIAN HAMSTER PANCREAS
Normal and malignant Syrian hamster pancreases showed intense diffuse staining by all five lectins used and, unlike the human pancreas, failed to show selective GS II lectin affinity for ductal tissue.
Discussion
PNA showed a disappointing lack of qualitative specificity for neoplastic pancreatic tissue, although it tended to bind more extensively and intensely than in normal tissue, particularly to mucin contained within the tumour. This difference is difficult to quantify histochemically but may reflect increased production of incompletely glycosylated, immature glycoproteins uctal as a result of malignant transformation. This quantitative difference might be sufficient to merit a trial of .4'~~~~'. differences in the technique of specimen collection as we found similar results whether using snap frozen or formalin fixed pancreatic tissue. This study confirms that UEA-I is not a specific marker for vascular endothelium, as has been suggested,'9 as it binds to normal and neoplastic pancreatic tissue. It has also been shown to bind malignant colonic epithelium.'°W hile most human pancreatic carcinomas are thought to be of ductal origin,20 there has been considerable debate about the cell of origin of the chemically induced hamster pancreatic cancer model. It has been varyingly reported to be derived from acinar cells2' 22 or from ductal cells.2324 GSII was highly specific for human pancreatic ductal tissue in this study. We therefore extended the study to investigate its use in the Syrian hamster pancreas, but it was 328 Ching, Black, Helliwell, Savage, Barr, Rhodes shown to be disappointingly non-specific in the hamster pancreas and is therefore unlikely to help in differentiating the cell of origin in this experimental cancer model.
In conclusion, lectin histochemical analysis failed to show any qualitative abnormalities in glycoprotein structure which are specific for pancreatic cancer in formalin fixed, paraffin embedded tissues. There was increased PNA lectin binding, however, to secreted mucins in pancreatic cancer, and this may be exploitable by radiolabelled lectin scanning. Furthermore, there are striking differences in lectin binding between acinar, islet, and ductal cells, and lectin histochemical analysis may therefore prove a useful adjunct to conventional histology in cases where it is important to determine the cell type.
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